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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHHMSI OCHOBHOM  0Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHErO0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOl padoyeit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIe
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U PA3BUTUS OOYYAIOIIMXCS CpElICTBAMU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeNIbHOE IpeIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHUPOBAHHUE MO pa3leiiaM U TEMaM Kypca, ONPEAEISIET paclpeiesICHUE €ro
no Kjaccam (rojlaM M3y4deHus), 1a€T NpUMEpPHOE pachpeesiecHue y4eOHbIX 4acoB
N0 TEMaTUYeCKUM pa3fenaM Kypca U PEKOMEHAYeMylo (IpUMEpHYIO)
MOCJIEAOBATEILHOCTh  HUX  HM3YYEHUS €  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma 1o nHpopmaTHKe ONpeesseT KOJIMUECTBEHHbIC U KAYeCTBEHHBIC
XapaKTEPUCTUKU y4eOHOro Marepuaia Jiisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJIHEHUSI Pa3sHOTO BHUAA KOHTPOJS (IMIPOMEKYTOUHOU
aTTeCTaluu oOyyJaromuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM arrectaiuu). [Iporpamma nmo nHbopmaTuke sIBIsIETCS
OCHOBOM JIJIl COCTaBJICHHS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTEIIEM.

NudopmaTtuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

CYITHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, U3ydaroniei
3aKOHOMEPHOCTH MPOTEKaHUS U BO3MOXXHOCTH aBTOMAaTHU3allud MH(DOPMAIIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpPUMEHEHUs]  UHPOPMATUKH, TPEXKIE  BCETO
nH(OPMAITMOHHBIE TEXHOJOTHH, YIIPABIEHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep UHPOPMATUKH W HHGOPMAIIMOHHON
NEeSATETbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SBIAETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH 0OydJaronmmxcsi B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPASTCS
Ha CoJIep)KaHue Kypca MH(POpPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
OMBIT  TOCTOSSHHOTO  TMPUMEHEHUS  HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHre
ATOTO OTBITA.



Pesynbrartel  yrmyOnéHHOro ypoBHA H3Yy4YeHHs Y4eOHOro mpeaMera
«Uudopmartuka» OpUEHTHpPOBaHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOHUTCS JaHHAs TpeaMeTHas 00JIacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a/1auu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMETHON 00J1acTH;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsS M3y4€HHsS MH(DOpPMATHUKH 0OECIeunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHEpHs, MHQOpMaIMOHHasi 0e30MacHOCTb, MH(OPMalMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENEIEHHOIO PEECTpa, TEXHOJOTHMH BUPTYaJIbHOW MU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocsi, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKH, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPHUTEPUSMH OLICHUBAHHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



chOPMHUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPUAMYECKOr0, MPUPOJHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IJaHUE U UCIIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuyeOHoro npeamera «MHpopMaTuka» BBIIEHSIOTCA YEThIpE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOTMM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W D3JEKTPOHHBIX TAaOMUI[ IJis pEeLIeHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnoMm nanee coaepxkanuu ydeOHoro mpeameta «HbopmaTrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUECHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHpld  ypOBEHb W3Y4YEHUS WHPOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JacTH WHGOPMAIMOHHBIX TEXHOJOTHMA W WHXKEHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(pOpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3ydeHUs UHHOpMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COIJEPKAHUE OBYUEHUS
10 KUIACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tipu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHass mnamsATh. OOMEH JaHHBIMH C
noMouIbk0 KH. KOHTpOJIepsl BHEMHUX YCTPOMCTB. [IpsiMoil 1ocTyn K MamsTy.

OCHOBHBIE ~ TEHACHUUHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
CynepkoMnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJUIEPHL.
PoGoTu3npoBaHHbIE MPOU3BOCTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMmMHoe obOecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoucTB. MHCTasiuusT W JAEUHCTAUIALUSA  IPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
noyroBpeMeHHo namsty. [labmons! 1yis onucanust rpymn (aiios.

[Iporpammuoe obecniedenue. JInneH3npoBanmue MpPOrpaMMHOTO 00eCTICUCHMUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIb30BaHUE MTPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MpOrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M ceTtd. OnpeneneHue mapuipyTra JIBHKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TENE(POHOB, OMpENCICHUE 3arpyKCHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U ycinyru. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHo  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W ABTOMATHU3UPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMax. [IpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO nocTtyna K JUYHOU
KOH(DUIeHIMaNBbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHOCHOE MpOorpaMMHOE 0OECIeUeHHE U CIOCOObI
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mmdpoBanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporieccsl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTH3alu UHPOpMAaIuK, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Mepefadyud U
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnunHuIel u3Mepenus koanuectBa nHGopManmu. AnpaBUTHBIN TOAXOM K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrempl cumcienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IMU(P B 3aMUCH, NMPU3HAK JCITMMOCTH YMCIa HA OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TI€pEBO/Ia LEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJITOpUTM TIEPEBOJA LIEJIOTO YHUCIA U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewyHOUM pAecaTUUHONW apobu B P-uunyro. J[BowuHas,
BOCbMEPHUYHAS M IIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHUSI, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue ornepanud B TMO3UIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCKUX TaHHBIX MPU 33IaHHBIX Pa3pelICHUH U TITyOMHE KOTUPOBAHUS 1[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa norukd. IloHsiTue BbICKa3bIBaHUS. BpICKa3bIBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepalnuy U Onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [1oHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeMm Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jara3oHa 4YHMCEl NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHeHue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omnepaiuil ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUICHHE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTarT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabimul. OtnanousHsii BbiBoA. IlomiaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycmoBueM. [lukiael 1O IEpEeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JJIs ITOJIb30BATEN.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrpPaMMHUPOBAHMUS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIIEHUE JJIUH KPUBBIX. BhluncieHue miomiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEeMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€HA HAWJECHHOW IOJACTPOKHM HA APYTYIHO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIIOBOM MOCIEN0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO.
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YUCIOBOIO MAcCHBA M0 3a/IaHHBIM IPAaBHJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. OOnavyHble CEPBUCHL.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHUPOBAHUS MATEMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bomnbIiive qaHHbIE.
Mammnnoe o6y4yenue. HTeNIeKTyanbHbli aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CpelHero apu(pMeTH4ecKoro, HauOobIIEero (HAMMEHBIIET0) 3HAYCHUSI JUana3oHa.
Boruncnenne kodduimenta Koppessiiuu JByX psAIoB JaHHbIX. [locTpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbiX auarpamm. llocTtpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucrneHHoe pelleHre YpaBHEHUH C TOMOINBIO ToJ0opa mapameTpa.
OntuMuzanys Kak MOMCK HAaWIy4dlIEro pelIeHHs B 3aJaHHbIX ycioBusx. LlemeBas
byHkuus, orpaHuueHus. JIokanbHble UM TJIOOQJIBHBIH MHUHMMYMBI —II€JIE€BOM
¢bynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckne 0CHOBbI HH(POPMATHKHU

TeopeTnueckue MOAXOAbI K OLEHKE KOJMuYecTBa HH(pOpMaluuu. 3aKoH
annutuBHOCTH MH(opmanuu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCT.
®opmyna lllenHoHa.

Anroputmbl  cxkatust JgaHHbIXx. AsnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C MOTEPSMU. Y MEHBUICHUE
rIyOuHBI KoupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepeayu  JaHHBIX. 3aBHCHMOCTb BPEMEHHM Iepefadyu  OT
MH()OPMAIMOHHOTO O0BEMA JAHHBIX M XapaKTEPUCTUK KaHaia CBsA3W. lIpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONIINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH Tepenadye TaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropeHuem 0utoB. Koabsl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiAcucTBUe. (CUCTEMHBIN
ahdekr. Ynpapnenue kak nHGoOpMalMoOHHbIN mporiecc. OOpaTHas CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJIEIH
MOJIETIUPYEMOMY OOBEKTY WM MpOLEcCy, Ledu MojaenupoBaHus. Gopmanuzanus
MIPUKJIAIHBIX 33]1a4.

[IpencraBnenune pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIPUATHS YesoBeKoM. I'paduueckoe npeacTaBieHUe JAHHBIX (CXEMbl, TAOJIHIIBI,
rpadukn).

I'padpr. OcHoBHbie moHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. Pemenune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO TYTH MEXIy BepiiuHamMu rpada, OmpelneiIcHue KOJIUYecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPUEHTUPOBAHHOIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
IO3ULIMN. BBIMTPHIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Mrpax. lMcnons3oBaHHE METOOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIOKHOCTH  JITOPUTMOB. AJTOPUTMBI  ITOJIMHOMHAIBHON
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

MHoropa3psiaHble Lelible YuCia, 3aJJa41 JUIMHHON apu(pMeTHKN.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHON dopme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO ALIMKIMYECKOro rpada. AiroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xo/aa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALIUN.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTep(deiica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OMOJOTHMYECKHX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kirou Tabmunel. PaboTa ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kinrou. [{enocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-nnpriioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u kackamueix Tabmun ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['paduuecknii penakrop. Pazpemenue. Kanpuposanue. UcnpaBnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHONW obnacTu. [loaroroBka mimocTpamuii st BeO-calToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcniosib30BaHue KOHTYpOB. Bekropusalius pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBablie TexHonoruu (3D-npunrepst). Ilonatue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



I[TJTAHUAPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI T10
MH®OPMATHUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEHEI'O
OBUIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJbTaThl  OTpPa)karOT TOTOBHOCTh W  CIIOCOOHOCTh
0o0y4arommxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIM{, TMO3UTUBHBIX BHYTPEHHHX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
o0I1IecTBa, paclIMPEHUE KU3HEHHOTO OMbITa W OIbITAa ACATEILHOCTH B IIpoIiecce
peanu3alMyd  CpelcTBaMU  Y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIlpaBJICHHM
BOCIIUTATEIHLHOU ESITELHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yJIbTaThI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W TPaBOMOpPsIKAa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUICOJIOTMM 3KCTPEMH3MA, HAIMOHAIU3MA,
KCeHOGOOMH, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasi JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHUCIIEC
OCHOBAHHOI'O Ha MCMOJIb30BaHUHM UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

S) pusuecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro oOpaza  KM3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JNIEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUIAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HH,

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoii TpaHchopMaITud MHOTHX cdep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
AYMOITMOHAIIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIICCTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANPEAMETHBIE PE3YJIBTATDBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUSAX, & UMEHHO —
MO3HABATENIbHbIE  YHHUBEPCAJIbHbIE y4eOHBbIE JIEUCTBHUS, KOMMYHHKATHBHbBIC
YHUBEpCAIbHbIE Y4YEOHBIE JEUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBIE Y4YEOHBIE
JNENUCTBUS, COBMECTHAS N€ATEIbHOCTD.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUS

1) 6a30Bble JJOrH4YecKmne JaeicTBUSI:

CaMOCTOATENbHO  (QOpMYyJIHpOBaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHS;

ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHHS,;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOJ0B PEUIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

OCYUIECTBJISITh PA3JIUYHbIE BHUJbI JESITEIbHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX M COLMAJIBHBIX
IIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUT MBINLJICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTb apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;



aHANMM3WPOBATh TIOJIYYCHHBIE B XOJ€ pEIICHHWS 3a7addl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBIIATh 1IE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0O M MPAKTUYECKYIO 00JIACTH
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, Mpejiaratb OPUTHHAIBHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs UHGOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3alUil0 |
WHTEPIPETANNIO NHPOPMAIINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

CO3/laBaTh TEKCThl B pa3lWyHbIX ¢dopmaTax C Y4ETOM Ha3HAYCHUS
uHpoOpMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPE/ICTABIICHUS U BU3yallU3alluy;

OIICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HHGOpMAIIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

WCIIOJIB30BaTh  CPEACTBA  WH(MDOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HABBIKAMM  PAcTO3HABaHWS W 3aIMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUS

1) o01enme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HM,

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud |
CMSITYATh KOH(JIUKTHI;

BJIQJICTh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWST M B3aMMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYAIHH;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 1eITeIbHOCTh:



IMIOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBUAYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh ILEJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLUECHUBATh HAEU C MO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBUS

1) camoopranusaums:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JIESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpMYIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAMUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOILECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLEHKU CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 NX CHUKEHHUIO;

[IPUHUMATh MOTHBBI M apPryMEHTHl APYIHX M[PU aHAINU3E PE3yJIbTAaTOB
NEATEIIBHOCTH.



3) npuHATHS ce0s U APYTHX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yiIbTaTOB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIMIHUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

MHNPEMETHBIE PE3YJIBTATBI

B mnpouecce uzyuenus kypca MHGOpMATHKU YriyOoJaéHHOro ypoBHs 6 10
Knacce oOydarOUMMHUCS  OyIOyT  JOCTUTHYTBHI  CJEAYIOIIHME  IPEIMETHbIC
pe3yabTaThl:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHPOPMANMHM M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MNOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3 PerT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BIAJCHUE METOJAaMH ITIOMCKa HWHpoOpManmuu B ceTH VIHTEpHET, yMEHHE
KPUTHYECKU OIIEHUBATh WH(POPMAITHTO, TTOYICHHYIO U3 ceTH VHTepHET;

YMEHUE XapaKTEpHW30BaTh OOJBIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYEHUS] M  HAMpaBJICHUS HUCIOJIB30BAaHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJ1accudukanus, KJIaCTePHU3aIIns, aHaIM3 OTKJIOHEHU), MMOHUMATh
MIOCJICIOBATEILHOCTD PEIICHUS 3a7]a4 aHAIN3a JAaHHBIX: COOp EPBUYHBIX JTaHHBIX,
OYMCTKAa U OIICHKAa KauecTBa JaHHBIX, BBIOOpP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITHIOTEPOB, TCHACHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECredYeHus: i pelmIeHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOU crienuanu3aiuu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUITOKEHHNM;

MOHUMaHUE Yrpo3 HMHQPOPMAIMOHHON OE30MMacHOCTH, WCIOJb30BAHKE
METOJIOB M CPEJACTB IPOTUBOJCHCTBHS JTHUM yIpo3aM, COOJIOJECHUE Mep
0€30MacHOCTH, MPETOTBPAMIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JIAaHHBIX, COOJIFOICHUE TPEOOBAaHMI TEXHUKH 0€30IIaCHOCTH M THTHEHBI IpH paboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHUS, TOHUMAHHE



IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX HIporpamm, 0a3 JaHHBIX U
paboTel B ceTh MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLHUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEAENATh CPEAHIOI CKOPOCTh IE€pelauyd JAHHBIX, OLIEHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCEeJl, aITOPUTMA MTOCTPOCHHUS 3aIMMCH YKCIIa B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE Olepalvd B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTMUECKUX BBIPAXKECHHM, HCIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3bIOHKTUBHOM U KOHBIOHKTUBHOW HOPMaJIbHBIX ()OpMax IO 3aJaHHOM TadiuLe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKALIEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHUE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uH(popmanuu (3aruch 4Mcesl B MO3UIIMOHHONW CHUCTEME CUUCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JiMara3oHe, 00paboTka MHOTOpa3psiAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIIOKHOCTH IS PELIEHUs OJTHOU 3a/]1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHHsSIMU O O0a30BbIX THUIMAaX JAaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAINW3 NPEIJIOKEHHOM MpPOTrpaMMBbI:
OTIPENAETATh Pe3yJbTaThl padOThl IPOrpaMMBbl IPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pe3yIbTaTOB, BBIABISTH JIAHHBIE, KOTOPhIE MOTYT NMPHUBECTU K OMIMOKE B padoTe
porpamMmsl, GOPMYyIUPOBAThH NPEII0KEHUS 110 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIbI C UCIOJIB30BAHMEM BO3MOYXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;



YMEHUE UCIOJIb30BATh AJICKTPOHHBIE TaOMUIIBI IJIs1 aHATN3a, TIPEICTABICHHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce n3yueHus Kypca UHPOPMATHKU YTiayOJ€HHOro ypoBHs 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIINE OJHO3HAYHOE
JNEKOUpPOBaHUE cOooOIIeHu (mpedUKCHbIE KOJIbI), MCIOJIb30BaTh MPOCTEHIINE
KO/JIbI, KOTOpPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OMIMOKHU MpHU Nepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUITBI
paboThI MPOCTHIX AJITOPUTMOB CXKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAJILHOTO TMYTH MEXAYy BeplIMHaMHu Trpada,
OMpENENICHUs]  KOJIMYECTBA  PAa3NUYHBIX  NyTed  MEXAy  BEpIIUMHAMHU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTo Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MpHU
aHaMM3€ W TIOCTPOCHUU KOJOB W Ui TMPEACTaBICHUS apUPMETHYECKUX
BBIpAXEHUN, TTPU PEUICHUM 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEaTU30BbBIBATH B BHUJE IMporpamMm 0a3oBbIC
aITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax [IaHHBIE PA3IUYHBIX THUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAllMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJIb30BaTh MpPU pa3pabOTKe MporpaMm OHUOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpefibl pa3pabOTKH, YMEHUE UCTIOIB30BaTh CPEJICTBA OTIAIKHU IPOrpaMM B
cpezie NporpaMMUpPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEJICHHSIMU O 0a3zax JJdaHHBIX, HX CTPYKTYpE,
CpeACTBax co37aHusi U pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax AaHHBIX, BHITIOJIHSTH
COPTUPOBKY U TIOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) ¥ CLIPABOYHbBIE CHCTEMBI;



YMEHHUE HCIOB30BaTh KOMIIBIOTEPHO-MATEMATUIECKIE MOJIEIH JIJIsl aHAIIN32
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHAM3 pe3yJIbTAaTOB, IIOJIYYEHHBIX B XOJEC MOJICIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCYy, MPEICTaBIAThH
pe3yNbTaThl MOICITUPOBAHUS B HATIISITHOM BUJIC;

YMEHUE OpraHW30BBIBATh JIMYHOE HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, ITHPPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

MOHMMAaHNE OCHOBHBIX MPHHIIUIIOB PaOOTHI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICEKTa B Pa3iIMUYHBIX OOJACTSIX,
HAJIMYME TMPEICTABICHUH O Kpyre peliaeMbIX 3aad MAallMHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 ‘ OcHOBBI aNreOpbl JOTUKU 14
2.3 ‘ KomnbrotepHas apudmernka 7
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
34 AnTOpUTMBI 00PabOTKH CUMBOJIBHBIX 5 1

MAaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUM
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Htoro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
Hudopmanus u uHGOpMaIIHOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DNEeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHP 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KomnberoTepHO-MaTeMaTHYECKOE
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro mo pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




MPOBEPSEMBIE HA EI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero
TpeOoBaHUA o0pa3oBaHus

1. 3name (nonumamo)

[TonrMaHue OCHOBHBIX HPHUHLHUIIOB YCTPOMCTBA M (DYHKUIHMOHHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIIMIA
11 pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PaOOTHI C
' OTNEPAIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO

obOecrieueHus AN peuieHus  yuyeOHBIX 3aJad 1[0  BHIOpAHHOM

crHenuaiIn3anuu

1.2 Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX [NpUHOUIIaAX OpraHu3alvi U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTen

13 [ToHrMaHMe OCHOBHBIX IPHHIMIIOB JUCKPETU3AlMH Pa3JIUYHBIX BHIOB
' uHpopmarun
[Tonrmanue 0a30BBIX AJITOPUTMOB OOpPAOOTKH YHCIOBOW M TEKCTOBOM
uHpopManuy (3aMch 4YKWCEN B IO3UIMOHHOW CHCTEME CUWCIICHHSI,
14 JIEIMMOCTb IIEIBIX YHCEN; HAXOXKJICHUE BCEX MPOCTBIX YHCEN B 3aIaHHOM
nuamna3oHe; o00paboTka MHOTOPA3pPSIHBIX —IENbIX YHCEN; aHaIHu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

15 3HaHHe q)YHKI_II/IOHaJ'IBHLIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpensl pa3paboTKu
Bnagenue OCHOBHBIMH CBeleHUSMU O 0a3ax MAaHHBIX, UX CTPYKTYpE,

1.6
CpeacTBax CO3/IaHus U pabOTHI C HUMHU

ITonnManue BO3MOXKHOCTEN U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
17 HHTCJUICKTA B Pa3IMYHBIX 06J'IaCT5[X; HaJIM4yue HpeI[CTaBJ'IeHI/Iﬁ 00

HUCIIOJIB30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOIOTHI B Pa3INYIHBIX

npodecCHOHATBHBIX chepax

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJJAHHOI0 HATYpPaJbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
18 CUMCIICHUS; BBINOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHU,
' MCIOJIb3YSl 3aKOHBI anreOpbl JIOTMKU; ONpEeAeNsaTh KpaTdyallivid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexXJIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O aIUKIIMICCKOTO rpa(ba

2. Ymemso




2.1

2.2

2.3

2.4

2.5

YMeHHe HCHOoNab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOCIHMPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/laud  aHajiW3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3alus, aHau3
OTKJIOHEHUI); TIOHUMATh IOCJIEAOBATEILHOCTh PELICHHUS 337ay aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHME MOJCIH, NpeoOdpa3oBaHUE JTAHHBIX,

BU3YyaJIM3allud JaHHBIX, HHTCPHPLCTAlUA PE3YJILTATOB

YMmenue onpenensite HHGOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCcKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEJHIO CKOpPOCTb II€peladd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHb KO/, O6eCHe‘{I/IBaIOH_II/II‘/'I HAMMCHBIIYIO BO3MOKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IIPYU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue ucnoip30BaTh MpPU PEUICHUHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MTOCTPOCHUS 3allMCH YHUCIA B IMO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTPOKE, COZEpKAalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanyru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKA3bIBAHMUS,

COACPKaAIICTO IEPEMEHHBIC, PCHIATL HECIIOXKHBIC JIOTUYCCKUEC YPABHCHUSA

YMeHne pemaTh alrOpUTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aa4yu MOCTPOCHUS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTEH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINYCCKOT'O rpa(pa)

2.8

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U MMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
IoOUCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuTMy; pa3pabdaThiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETUIO

UTPBI

2.9

YMmenune AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUEM Ta6.]'II/II_I




TPACCUPOBKHU; ONPEIENATh 0€3 HCHOIb30BaHUS KOMITBIOTEPA PE3yIbTaThI
BBITNIOJTHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbl, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

211

YMeHue ompeneniTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOMUCK) U MPUBOAUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

BJIaIIeHI/Ie YHI/IBepcaJ'IBHBIM A3BIKOM HpOFpaMMI/IPOBaHI/IH BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BBIX
TUIIAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIOPAaBISAIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBJISATH  aHAIU3
IPEUIOKEHHOW  MPOrpaMMbl:  ONpPENEsTb  Pe3ynbTaTbl  pabOThI
HpOFpaMMI)I HpI/I 3aJJaHHbIX HCXOJHbIX AAaHHBIX, OHpGI[CJI?ITI), HpI/I KaKHux
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MIpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHHUS O  YIYYILIEHHUIO

IIPOrPaMMHOT0 KO/1a

212

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUI  HM3YYCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKHM YMCell, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
U MacCHUBOB: TMpEJCTaBIEHHME YHUCIa B BUAE Habopa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HudpHI
HATYpaJIbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCuBa WJIM YHMCJIOBOM IOCIEA0BAaTENbHOCTH (CYMMBI,
NPOM3BEACHUST  CPEeTHEr0  apuPMETHYeCKOro, MHHHMAIBHOTO |
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJOBIETBOPSIIOIINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHWYEHUN Ha JMara3oH UX BO3MOXKHBIX 3HAUEHHH, MPUMEHATH IPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CJIOBApH, CTEKU, OUEpEe.H,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YMCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJH30BATH IPH
pa3paboTke mporpaMM OHOTUOTEKH MOAMPOTrpaMM; YMEHHE UCIIOIh30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

2.13

YMmenune HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[H JUIA aHaJIm3a,
MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO

peuicHus, HOI[60p JIMHUW TpCHJ4, PCHICHUC 3adad HpOFH03I/IpOBaHI/I}I);




YMEHHUE UCMOIb30BaTh TaOMUYHbIC (PENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EID

ITO TH®OPMATUKE

Koxa
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUU Pa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie

BBIYMCIICHN. MHOronponeccopHsle cucTeMsl. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

1.2

1.3

[IpuHUMIIBI MOCTPOCHHUS U amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEil.
CereBbie mnporTokodbl. Cerb HWutepHer. Agpecanuss B cetu HHTEepHeT.
[Ipotokomnbr creka TCP/IP. Cucrema nomeHHbix uMEH. Paznenenue IP-cetn Ha

MMOACETH C MOMOIILIO0 MAaCOK MOACETEH

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U

uMeHOBaHus (ailyioB B JonroBpeMeHHOW mamsth. [11a0iioHBl Jiisi OnmvcaHus

rpymi ¢aiinos

14

CKOpOCTI) nepecaayun JaHHBIX. 3aBUCHMOCTh BpPCMCHU nepeaayun oT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

1.6

udposanne nanHbix. CHUMMeETpUYHBIE U HecuMMeTpuuHble mmdpsl. [ndps

npoctoi 3amenbl. [Iudp Lezaps. [udp Buxkenepa. Anropurm mmdppoBaHus
RSA

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTB " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAOMUC MpH
nepeaaduc NaHHbIX. Paccrosaue XsMMuHra. KO,I[I/IpOBaHI/Ie C MIOBTOPCHUCM OHUTOB.

Koasl XomMmuHra

Teopernueckne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JIBonuHoe  koaupoBaHHE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOILbI0O HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. IloctpoeHne 0HO3HAYHO NEKOAMPYEMBIX KOAOB C IIOMOIIBIO
nepesa

Teopernueckne mnoOAXOAbl K OLEHKE KoiaudecTBa HHpopmaruu. EauHuisi
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBII MOAXOA K OILEHKE
Koju4yecTBa WH(opManuu. 3aKOH aIauTUBHOCTH uH(opMmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrembl cumucienus. Pa3BépHyras 3amuch ILeIbIX M JPOOHBIX YHUCENT B
MIO3ULIMOHHON cucTemMe cuucieHus. CBoilcTBa MO3MIMOHHOM 3amUCH 4YHCHA:
KOJIMYECTBO LU(P B 3alHCH, MPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHHE CHCTEMBI
CUMCIICHHSI. AJITOPUTM NIEPEBOJIA LIEJIOTO Ynciaa U3 P-HUHON CUCTEMBI CUMCIICHUS
B JIECATHUYHYIO. AJITOPUTM MepeBoja KOHEUHOH P-u4HOl ApoOu B ECATUUHYIO.

AJIFOpI/ITM nepepoJia nejioro 4ucia us JECATUYHON CHCTEMBI CUHCIIEHHS B P-




nuHyto. IlepeBox KoHewHOHl aecsTHUHOW Jpobu B P-nunyro. J[BomuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMBI CYUCIICHUS, CBSI3b MEXAY HUMMU.

ApI/I(bMeTI/ILIeCKI/Ie OI€paliru B IMMO3UIIUOHHBIX CUCTEMAX CHUCIICHUSA

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHASA CUCTCMA CUUCIICHUA. I[BOH‘IHO-I[CCSITH‘IHEISI CHUCTEMA

CUMCIICHUA

2.5

2.6

Konuposanue tekctoB. Konuposka ASCII. OgHoOaliTHbie KOgupoBKu. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpeneneaue wuHGOPMAIMOHHOTO 00BbEMaA

TEKCTOBBIX COOOIIIEHII

KonupoBanue nzobpakennii. OneHka nHGOpMaMOHHOTO 00BEMa rpaduIECKUX
JTAHHBIX TPH 3aJJaHHBIX Pa3peIleHUH U TIIyOuHEe KOIUpOBaHMs I1BeTa. LIBeToBbIC
mojnenu. KomupoBanue 3Byka. OneHka HWH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTne BbICKa3bIBaHHA. BbIcKa3biBaTeNbHBIE (OPMBI
(nmpenukater). KBaHTOPBI CyIeCTBOBAHHS U BCEOOIIHOCTH.

Jlornyeckne omnepanuu. TaOnWIBl WCTHHHOCTH. Jlormyeckne BBIPaKEHHS.
Jlornyeckue ToxkaecTa. Jlormueckue oneparyy 1 ONnepaui HaJl MHOKECTBAMH.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BeIpaKeHUH. Jlornueckue ypaBHEHHs U CUCTEMBl YpaBHEHHH.

Jlornyeckre QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKIUH OT KOJMYECTBA apTyMEHTOB.

Kanonnueckue (hopMbl TOrHYECKUX BbIpaKEHUIH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (1)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

2.10

2.11

Jlornueckre »IEeMEHTBI B cOocTaBe KowmmbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX 3JIEMEHTAX I10
33JJaHHOMY JIOTUYECKOMY BBIPQXKECHMIO. 3alKCh JIOTHYECKOIO BBIPAXKEHUS I10

JIOTUYECKOM cXeMe

Mopenu u wmonenupoBanue. llenmu monmenupoBaHusi. AJNEKBATHOCTh MOJIETH
MOJICIUPYEMOMY 00BEKTY uiu mpotieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOACTUPOBAHUS B BUAE, YAOOHOM JJIsl BOCTIPUSATHUS

yenoBekoM. ['paduueckoe npeacrapneHne NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

[IpencraBineHne LenbIX YWCEN B MaMATH Komnblorepa. OrpaHUYeHHOCThb
JUana3oHa 4Yucell IIPU OIPaHUYEHUU KoiudecTBa paspsanos. llepenonnenue
paspsnHON ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OWT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPULIATENIbHBIX YHCEI.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u
nukianyeckuit  capuru. [lugpoBanue ¢ momompio MOOUTOBOHM  omepanuu

«uckinrouaromiee UJIN»




2.12

2.13

2.14

[IpencraBieHye BELIECTBEHHBIX YUCET B MAMATH KOMIIBIOTEpA. 3Haydallasi 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BelIECTBEHHBIX uucen. I[IpoGnembl
XPaHEHUs BEUICCTBCHHBIX YHUCEN, CBA3aHHBIE C OrPAHMYEHUEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

OIITHOOK IIPpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTH. Pelienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTtpoeHue
ONTUMAJIBHOTO MYTH MEXKAY BeplIIMHaMU Trpada, ompeaesieHne KOJIMYecTBa
pa3IMYHBIX MyTeH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaga)

HepeBbsi. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

l"pa(i)OB " JCPCBLEB IIPH OIMMCAHUHU 00BEKTOB U IMPOLECCOB OKPYKAKOIICTO MHUpPa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIITHBLIC ITO3ULHUH. Bour PBIIIHBIC CTPATCTHUH

CpenctBa  HMCKYCCTBEHHOTO — WHTeIieKTa. MaeHTudukamus U MOMCK
n300pakeHuid, pacro3HaBanue Jull. VCmoiap30oBaHWE METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronux cucreMax. Vcrnonbp3oBaHre METOA0B UCKYCCTBEHHOTO

MHTEJJIeKTa B poboToTexHuke. MIHTepHeT Bemieil. Heliponnsle cetu

ANTOopUTMBI U IPOTPAaMMHUPOBaHUE

3.1

dopManuzanus MOHATHA alroputMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OrneHka CIOXKHOCTH BbIUMCIEHHH. Bpems paboTsl m 00BEM ucnonb3yeMoin
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKONW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJMHOMHAJIBHOMN
cinoxxHoctu. IlepeGopHbie anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peuicHu-d OIHOM 3ala4y, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDb

3.3

3.4

OmnpeneneHre BO3MOXKHBIX pE3yJbTaTOB padOThl MPOCTEUIINX aIrOPUTMOB
yIpaBJIEHUS] MCIIOJHUTEISIMH U BBIYMCIUTENBHBIX alropuTMoB. OmnpenencHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3yibTaTt

Anroputmbl  00pabOTKM HATypajbHBIX YHCEN, 3alMCAaHHBIX B TO3UIMOHHBIX
cHCTeMaxX CYHCICHHS: pa3OMeHHe 3aliCh YHCIa Ha OTACIbHBIE IHQPHL,
HaXOXJCHHE CYMMBl W TIPOM3BENCHHS IH(p, HAXOXKICHHE MaKCUMAIbHOW
(MUHUMAaNIBHON) U (PBHI.

Hpe,Z[CTaBJ'IeHI/Ie quciia B BHIAC Ha6opa IMPOCTBIX COMHOXUTENCH. Anr OpUTM




GBICTpOFO BO3BCACHUA B CTCIICHD. ITouck IMMPOCTBIX YHUCCII B 3aITaHHOM IHUAIlla30HC

C IOMOIIBIO AITOPUTMA «penIeTo DpaTtocheHar

3.5

MHoropaspsiIHble Leble YUciia, 3a1a4i JITUHHON apupMeTuKu

3.6

3.7

3.8

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{ukiibl mo nepeMeHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (¢aitnax. TekcToBble M BOMYHBIC (ailibl.
daiinoBeie nepemMeHHbIe ((hainoBeie ykazatenu). Urenue w3 daina. 3anuch B
(aii.

Pa3zbuenue 3anaun Ha noazanauu. [lognporpammel (poueaypsl U GYHKIIUH).

Hcnonp3oBanne cTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s

oprann3anv pCKypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadyu. YuciaeHHoe
pellleHne YpaBHEHHUH C MOMOIIbIO Noja0opa mnapamerpa. UuclieHHblE METObI
pelieHusl ypaBHEHHMi: MeToJ mepeOopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnnxEHHOE BBIYMCICHUE JJIUH KPUBBIX. Bplunmcinenue riomaneit ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ NPSMOYTOJIbHUKOB, METOJ TpameLuii).
[Monck wmakcumyma (MUHUMYMa) QYHKIUH OJIHOW TEPEeMEHHOW METOJ0M

IIOJIOBUHHOTI'O ACJICHUA

3.9

3.10

3.11

OOpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble  (QyHKUMM  sI3bIKa
IPOrpaMMHUPOBaHUS /17151 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUN CUMBOJIA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, TMOUCK TOJCTPOKHU
BHYTpU JaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MOJCTPOKHM Ha JPYIyl0 CTPOKY.
I'eneparusi Bcex cJIOB B HEKOTOPOM aj(aBHUTE, yIOBIETBOPSIOMINX 3aJaHHBIM

OrpaHHUYCHUAM. Hpeo6pa30BaHHe quciia B CHUMBOJIBHYIO CTPOKY U O6paTHO

MaccuBbl W TOCIEIOBAaTENILHOCTH  4ucell. BbluncieHne  000OIIEHHBIX
XApaKTEPUCTUK DJJEMEHTOB MacCHBa MM YHUCIOBOH IOCIEI0BATEIBHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apU(PMETHUYECKOr0, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIM TOWUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHMBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJTHOMEPHOro MaccuBa. [IpocTbie MeTOIbI COPTUPOBKHU
(MeTon my3bIpbKa, MeETOJ] BBIOOpa, COPTHpPOBKa BcTaBkamu). CoOpTHpOBKa
cnusiHueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBomuHBIH

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE

JIBymMepHBbIE MacCuUBBI (MaTpuiel). AJNTOpUTMBI  O0OpaOOTKH  ABYMEPHBIX




3.12

3.13

MacCHBOB: 3allOJIHEHUE JBYMEPHOTO YHCIOBOIO MacCHUBa IO 3aJaHHBIM
IpaBUjIaM, MOMCK DJIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MUHEMYMa) ¥ CYMMBI 3JIEMCHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHBBI,  OTOOpaxkeHus).  XdII-TaOJHIIBL
[TocTpoenwue andaBUTHO-YACTOTHOTO CIIOBAPS JJIsl 33JJAHHOTO TEKCTa

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIPXKCHHSA. BbrumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPaHEHUS! TaHHBIX

3.14

3.15

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaJIbHOIO OCTOBHOTO JepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO rpacda. KommuecTBo pa3iauyHBIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTphl

HepeBbsi. Peannsanus nepeBa ¢ NMOMOUIbIO CCBIIOYHBIX CTPYKTYp. JlBOMUHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIe airopuT™Mbl 00x0/a aepeBa. Mcnons3oBanue creka u

ouepeau s 00xoza iepeBa

3.16

3.17

I[I/IH&MH‘I@CKOG IIporpaMMHpOBaHHUC KaKk MCTOJ PCUHICHHUA 3ada4 C COXPaHCHHUEM
MMPOMCIKYTOYHBIX PE3YJIbTATOB. 33,[[3.‘11/1, peuracMbIC € ITOMOIIBIO TUHAMHWYCCKOI'O
nporpaMMupOBaHus: BbIYHUCICHUEC PEKYPCUBHBIX (I)YHKI_[I/II‘/‘I, MOACYET KOJIUYESCTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlINN

[Tonatne 00 OOBEKTHO-OPUEHTHUPOBAHHOM NpOrpaMMupoBaHuH. OOBEKTH H
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaOoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

HHKchyJIHI_[I/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/BM

4.1

4.2

WNHpopmaninoHHbIE TEXHOIOTHH

AHnanu3 naHHbIX. OCHOBHBIE 3a/a4d aHalW3a JAHHBIX: IPOTHO3MPOBAHHUE,
Kiaccuukanus, Kiacrepusalnus, aHanu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelICHUA 3aaa4 aHaJIM3a JaHHBIX! C60p NECPBHUYHBLIX HAHHBIX, OUMCTKA U OLICHKA
KauecTBa JaHHBIX, BbIOOp M (WMJIM) MOCTPOEHUE MOJEIH, IpeodpazoBaHUE
JaHHBIX, BU3yaJIM3allMsl JaHHBIX, MHTEpIpeTauus pe3ynbraroB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M MpPEACTABICHHS JIaHHBIX.

Bonwsmme nanasie. MammaHoe 00y4ueHue

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOnull. BbIUUCIEHHWE CYMMBI,
cpenHero  apuMETHUYECKOrOo, HAWMOOJBIIEro  (HaUMEHBIIETO0)  3HAYCHUS
nuamna3oHa. BerumcneHue KodpUIMEHTa KOpPPENslud JBYX PSAOB JIaHHBIX.

[Toctpoenue cronOyarbiX, JUHEHYATHIX M KPYroBbIX auarpamm. Iloctpoenue




4.3

4.4

rpadukoB ¢pyakuuid. [Togbop nuHUM TpeHa, pelieHe 3a/1a4 MPOTHO3UPOBAHMS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

Juckperusanusi 0Opyd  MaTeMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MojenupoBanue JABIWKEHUs. MojeaupoBaHue OHOJIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIM B  OKOHOMHUKE. BbrunciuTenbHbIe
SKCIIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3ynbTaToB ASKCIEepuUMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHoBIeHHE 3aBUCHUMOCTEH IO pe3yibTaTam

JKCIIEPUMEHTA

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmuranronHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

4.5

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. TabiuIa — mpeIcTaBlIeHue CBEACHUI
00 ommoThnHEBIX oOBekTax. [lone, 3amucek. Kirou tabmunel. Pabora ¢ rorosoi
0a30ii maHHBIX. 3amojaHeHue 0a3bl JaHHBIX. [louck, copTUpoBKa M (PruIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruucnsiembie moJs B 3anpocax.

MuoroTtabauunbie 06a3bl TaHHBIX. THMBI CBs3ed Mexay TaOnuuamu. BHemrHuit

KJIHOY. I_IeJ'IOCTHOCTB 0asnl JaHHBIX. 3anpocm K MHOTOTaOJMYHBLIM 0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. CpencrBa IOMCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB M 0¢opMieHHs Oubimorpapuueckux

CCBIJIOK




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



